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3-50 H%07 > ^A^IMT^ o T, (Mw/Mn) #10 

M-&# SttK* W b S?x jK U ^ n feT 1/ >m £ ©ffififcflfctf 

Wa*3*Vt^5. W6-2 8 7 3 6 5fM{CH tfX^**«*flJ 

x>aJofcfx^^a^6 o%j^_fcT?*s^a:^#s:**»aobfe**^x>^ 

b b & # , r r jc Wf^ $ *i T v % 3 s? x tt&f b tf x/n»flg 
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(2) ***«^*© if— ^#«ft^«-&#^'nyir 1 01 

fi%~4 0li% 
( 3 ) 1 0 7? &>lg;t 5 0 3?5fc», 

(4) *^M^#*©^s;x>tc^<— 1^©8 5%JKJ:^**S*i 

[0 0 0 7] 

> M*^*lir#&cWtg*£'>&< ii% H^t5lW^«;< Halite 
[0 0 0 8] 

m*%jig;t> 9 0li%m jf*b<tt6 2~8 8li%, MfC^£b<&6 
4 ~ 8 6fift%T*feSo ^r.^/3Sr*j»-fb^«©****« 6 Oft*%J^T©«^> 
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<fcfcl 5~3'51i%T^§ 0 X-JUttteit&fom&tti'fUytHD'&liXtfil 

Kn A~^^r^>f KCJ:y«fli^#«r*5Sra5 (I. M. KOLTHOFF, et 
al. , J. Polym. Sci. 1, 429 (1946) lzmM<Dfr&. &>T 

BfcjMvtv**) £/B^T, b&tb&Z. i:*?T?t«. 

fi£/2Mt^ttr<Z>&M-&#:<z>mS) xioo 

[0 0 10] 

*»«©S^ftlC;m*Tfc8nK&#fl^* (NMR) fc^T (Y. Ta 
naka, et al., RUBBER CHEMISTRY and TECHNO 
LOGY 5 4, 6 8 5 ( 1 9 8 1 ) {CfB^©^) lMM|Jgf S 3 £ S 

o 

^-^*t«lft^«i^#^n*; O s il-T<5>tNMR^lCJ:.*J^ 

(Os) =-0. 012 (Ns) 2 + 1. 8 (Ns) -13. 0 - • • 5$ (F) 

{c&& 0 lot, *^tcfev>TNMR^7?7K^©a^#:cDif-;i/^#Mt;# 

«l##^n *; ±55 (F) -e*«>&*ifc (Os) 

[0 0 11] 
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&>±, b<&9 0°/oJBU:, SK:^L<tt92%«±, #JC#£b<&9 5 

**#**£tfv #^*3fc*tf^»«««*WR* (NMR) ^&ffiV%T 

KOLTHOFF &^T*fcl5 It^T'^5 0 2K**DDftf ©*S"&#tf»(Z)*« 

NMR) &;@V^#I£ *»WJCfeVxT, 

W-Ux-i/ 3 >^n7b^77-f - (GPC) ICcfcSiRtfgfc 

[0 0 13] 

*»WT?4(^*S**#m*#«m, a*&7££*fcftaf£& (DSC^) jcfcv* 

T, - 5 0- 1 0 0 0 C©M^H^CfeV^TM^btf-^^M^^C#^U3&V^7K 

bv*. - 5 o-i o 0°c<DUmmmiz38\,^xffiMi4k¥'- 
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(i o) xm^n^mm^m^^^m^fD^mmmm^^^^^M^m^mx 

(1) S-H 
(2.) S-H-S 

(3) (S-H) m-X 

(4) (S-H) n-X- (H) p 

(5) (E-S) n-H 

(6) [ (E-S) n-E] q-H 

(7) [ (E-S) n-H] m-X 

(8) [ (E-S) n-H] m-X- <H) p 

(9) C (E-S) n-E-H] m-X 

(10) [ (E-S) n-E-H] m-X- (H) p 

( 3 r x% s *?x y £ tf-;i/^#|£fbi^ t. <D =y y Xb.PkM&fozfu v V 
trXSb&o m&4 2J^±<Z)^$re&y, n&t>*P> q 14 1 &>±<DmmX&& 0 XIZ 

%y7vytrm&£&m?. ) — flfcSic^T, ^s/^A^m^ttrfn y * s tf» 
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, 3-:7#*?x^\ 2-*^;t/-i, 3-^^j?x> Uv^i/» 

, 2, 3 l, 3-:/#^x> % i, a-^y^^xx 2-^^-;p 

-1, 3-^>#^X>. 1, 3 -/\3r1^X>&ifT'&£#, #IC-Ji8l&&% 

^p>> a-^^;i/x^i/>, p-^f;i/xf i/x l, l 

JU^Uy, N, N-^f;i/-p-7Ulf^fl/>, N, N 
[0 0 16] 

v^y it&m h tcm&K. i , 2 - tr —Asffiiamiz 5~so%, n * u < » i 

o~6o%. ««yi>i:Lt>f y^i/>raifcS^Xiii, 3-^^^x 
yH^y?vy&mmht=Lm&\z\Z. 1, 2-ifx;i/^t3, 4-tfx;i4g# 
©-^ft*^— jRtC3~7 5%, #;i;b<&5~6 0%X$>£Z.£-t)mm£ftZ>o 
fcfc, *»Wlcfev%Ttt, 1, 2 -tfn^-^i: 3, 4-tfx;i/^<?)^lt4 ( 
fiU Mi?x>tLtl, 3-^*;x>&*J|lfclBi:i4, 1, 2-tfx 

o~2 o%x&&z£.tf%\mw&n&&<DMxwmzn&. 

[0 0 17] 
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3ff©S^> *S:a I M'^mMT*^$ti-5tf^;i/*©^#i:*/h#T*^>-So 
*fel±^-^Mb^%©J:e>«;if-^*^^©a^i:S^-^©^, 



[0 0 18] 

*»wtcfev%r, ***iHt&©&s-&#is, M;US, «fc***«tf*e^*r 

[0019] 

, r^'j^iaitii'jf^A, ^hy #y ^a^T'&s,, 

ivffr£*n*&*K i^*KHM©y^^A&^tf^#, l^tfctt 
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,c-^yf 9A, tert-^fjl/'jm, n y n- 
.^*$//HJ^tf A, 'O^U^^rA, :7xx;i,y^tfA> hy^Uf^A, V 
A VJU^-)V<yl£yiL s e c-y^^y^^AcDS^^, s&jc^trx 
;i/K>-fe?>£ s e o-^iJf!?A^I© 1 , 3 Vx.y(DRl&^f&m 
«*«*Jf6>tlS. 3£>£, ^ffl#fF5, 7 0 8, 0 9 2#^#{C^$tlTV> 

^w.y^i/^^yv-^ffAtfcyf^M^i, wmmtfrz, 241, 2 
^^^^o^ndr^#^r;i/^;vu^^A, " #H4M*5 f 527, 753^ 

[0 0 2 0] 

)^mmiti$m & ^m^t- <§> Bgnc m&ft k $. *i 5 x > ic® h -r 3 

tfx^jn^ (1, 2*fctts, 4»^) cD*©w«E^^«:s;x>4:ifx^#« 
^f*fettx-^Mb^&^ant* sit^tts. i3t7 5>ft^t bra 

-Ig^R 1 R 2 R 3 N (fcfc'UR 1 , R 2 > R 3 1 J* 6 2 0 ©jKtofc* 

> h'J^f;i/7?x h y x^;i/y* hu^^74>, n, N-^^^;i/ 
yxy>. N-x^^/tr^y N-^^tfa y n, n, n' , n' 

-^h^*^;i/X^L>>*;y * > % N, N, NT , N' -fh73if;i/if u> 
S^T^>, 1, 2-*?t?^y s?Vx#>, hU^f ;i/7^ 
N, N, N* , N" , N" -^y^^fMf l/>h'J75X N, N* - 
Z^Ji/- p-7i-l^yi?75^t'&5„ 
[0 0 2 1] 

ii^x-f bttt^^f M-f M j;i^M- 
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-p^^jVTt^-v^y. 2, 2, 5, 5 -^h^^^;v^-^y^>, 2, 2-t^ 

[0 0 2 2] 

MlZO°C75mi 8 On, #i;b<te3 01CBM1 5 0*C^fee o M^Cgf 

. m&&m$MM&z$v¥yytfv^-*^mmtzi±z&$te*M®. wx-i* 

[0 0 2 3] 

hXiJvf^y^BLm^no^n^^^o z'gffijtjyzfvyjfffltVTit&tiB 
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(fc£U Rttig*»l^&2 0(Oigfls*3Rk, X\$J\Utfy, n&3fr£>4© 
JK^IR 4 _ n SnX n (k£U RratlA^ 2 0 ®^fc^S> Xte/NH^f 

» MJ * n y K, t - b y * n y K> raa-fb«^<z>#^> a >fyik&Qi 

[0 0 2 4] 

ffittii^jR^ffliibTtt, M*.imm&. %?i7$~;im. 

m^xiffyitmm. gfeftuk&& #;t/jtfyms, ^^^;i/Ji? 

, ^f^;i, -hU;H, ¥VV)Vm> xjtf:**/gk ^xtK^S/ 

xjiyj F», >fy5/T*-Mk >f y^*S/T*- hS, ^n>^>>ffe;^r-f 

36, 7x-;wXI^^ &3S«*i«BS«SS:^3!fc < H % 1 £M^IS## 
HT&ti*. **tfr©aH£#a##tt, #a^#©aiNrrW l K:£fte>©fiH£*'£ 

m-t&it&mt. btit ^flse&jctt, #2^4-39495 ^«K:ia«s*ife*#ag 

[0 0 2 5] 

y ^ * a^^s^m^ bt±^©ie) 3&*j»T?#fe^a^© vxy 
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b<«6 o wt %jsat, Mfc^* b<«5 o wt %MTx2bz> z. ttfmmznz 
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miz. rm-m^: (i) ~ (i3) T*mzthz&<Dfrbmi£n2>m*mi$±tf*> 

[0 0 2 7] 
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V 



-NR l -R 6 -OH ---(1) 

-N [R 8 -OH] , .-- (2) 

-NR X -R 8 -S i (OR 8 ) 3 --- (3) 

-N [R 6 -S i (OR 9 ) 3 ] 2 (4) 
-NR'-R'-CH - C H R 6 



(5) 



-N [R 8 - CH - CHR'] 2 ... (6) 

-CR'-R^OR 6 --- ( 7 ) 

I 

OH 

-CR'-R 5 -S1 (OR 9 ) 3 ... (8) 
I 

OH 

— O — R 5 — S i (OR 9 ) a ... (g) 

-C-NR l -R 8 -NR J R« ... (io) 

II 

O 

— C— R 5 — NR a R a ... (-,1) 
II 

O 

-CR l -NR 8 -R 5 -NR 3 R 4 
I 

OH 

— C R 1 - R 8 - N R 2 R 9 
I 

OH 



mm* 
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•fr*>m\zftz>'gMmzm't2>mmm.i~4 aomi&mmo &&R 1 ~r 4 

r^n^^^^^s^^^^T^ mm. mm. yvnym®™ 
m^m^hx^x^m^o r 6 i±ykmxiz$tmmi~8<DTju*rfrmv%>&o ) 

[0 0 2 9]. 

19*. ar, ^h^^u^^;i/^^^^/i/>^T^>, -rb^trvi/vju- 1, 3 

Vi/*?)l*JbVhJl^?y. r --TV yp^y^mbV * b^yy^y. y- 

$ry s/K^r S/^ntr;i/h u>i h=*s/£^>, r -irv y F*ri/zmu b u * s=¥ 

n if ;i/ h y jK* 2/ 9 y. r - ^ y y F* ^>^o tr;i/ h y ^ h 
y - $r y y F^fWn tf ^/ h y 7 j ^yy? y, y - V V P F# yzfu tr 
5=-;i/^^ b*yy<?y. r-ifvy^^yy'u^jv^jvy^b^-yy^y. r 
-#v y ^^-yfa^jv^jvy^b^-yy^y. r -?v y ^^y-fu tr;i/* 

f;i/i;if^f>>i/7X y -yy 2/ F^ri/^ntf^^^^^^n^drS/t/^^. 
r-^u ^ K^rS/^n tr;i/^^^s;^i>^rS/S/9>, y - yy y F^rS/^ntf/t/ 
^f;i/^7x;^i/>>7X r -^y y F^yfuVjipt^ji* b^yy^y 
> y -yy $/ F^^^i3tf;i/i;x^;i/xh^rS/i/^>> y -yy y F^s/^a if 

y. y -^y 2/ yt^y^uvjvv^jv* b^yy^y. r-tfvyF*y?u 
^^^f-^VAV^xi^yisr^yy^y. 

[0 0 3 0] 

tfx (r.-trvyF^y-JuV/v) *?*b*yy?y> if* (y-^ys/F^^ 
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• • 

K nnVi/) i?7x;^i/i/7>, tfx ( r - W K^r^n if jv) * 
, tfx (r-^u^K^2/^ntr;i/) ^^ypjtf^t/*/^:/, tfx (y-^y 

, y y n^t/^n tf;b h y * y y n^s/^ntr 

$^ijn^i/xf;H'jib^i/i/7X tfx ( y y o=*^n tr;p) 

[0 0 3 1] 

/3- (3, 4 -xjtf^f j/S/^n^ S/;iO x^;i/- h y ^ h 3p>>*/^>, 0 - ( 
3, 4 -xjtf ^n^S/ if;i/-h'jib^i/i/7>, /s - (3, 4 
-xjK3fS/*/*n/\3r*/;i/) x^;b- h y ^n3K^p2/t/^>, /s- (3, 4-x 

W\*r*/J\/) hV-fb^risi/^y. j8 - (3, 4 -xjK=**/ 

sy^ n/\^ri/;i/) if;i/-b'J7x;^j/S/7X js - (3, 4 -x/tfaf 
n^3fS/;i/) ^ntf;b- h y ^ h^^i/^^, (3, 4 -:niK*s/$/* 

x^;i/-*^;i/^* hdfS/*/7>\ 0 - (3, 4 -x>tf3r*/*/# n^* 
x^;i/-x^;i^;* h3^>S/^>> 0- (3, 4 -xjtf^s/t/^n^*/ 
x^;i/-x^;i/^x hdrt/2/-5>, 0- (3, 4 -X/K=ap$/*/* n/\3f£/;i/ 
) x^-^f;i/i;xf^fi/j/7X 0- (3, 4 -xjjf^ i/^n/\ 
x^;i/ /b s?:/n 9 /3 - (3, 4 -xjJfdpS/^/^n/\^j/;u) 

x^^-^^;i/^^*hdr^i/^>, 0- (3, 4 -xjftaf^^D'x^ 2/;i0 x 
f;i/-^f;i/^7i; ^w^y, p- (3, 4 -x^ar>>^^ >>;u) x 

h^ri/f^>, 0- (3, 4:-X.jtf3ri/i/?W\*i/)\s) x^ 

/i/-s>x^;i/xhdp*/s/^>, 0- (3, 4 -x/K^^>>^n^\^$/;i/) x^ 
-^f;ni>dfj/i/7>, /3 - (3, 4 -xjtf^S/? n^apf xf;b- 
S^^^ntf^fS/S/^:/, 0- (3, 4 -xjK^S/S/^ W\*r*s)l) x^;v- 
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^f;i/7i;^fi/i/7X j8 - (3, 4 -:njft^S/>>^n/\3f £/;i0 

h3^>*/^>> j8- (3, 4 -x/K^^i/^n/\^i/;i/) 
^V-iv^xi^y^^-vv^y, l, 3 2 ->f ^ #Vy £>V >> 1 
, 3-j?if;t/-2--f^^y'jj;;x n, n* -^*^;i/:/nfcf vr 

[0 0 3 2] 

bTtt, wjcffinssn-r. tse^&^-cabs (i) n 

i, P.t, Pd, Ru^f©4s«&*-aK>, i/y*, T;t/^:K ^r>fV^±^fC 
S*?S*fcfflft?M^*&-»*»«jK, (2) Ni, Co, Fe, CrW« 

m^Z>> ^^^^-ify-myK^BM. (3) Ti, Ru, Rh, ZrW 

ttfc*3&«jfci:0*Cte, MBg4 2- 8 7 0 4^i, #^Bg4 3 - 6 6 3 6^ 

m&m 6 3-4 8 4 1 ^&m. 1-37970 #&?s, 1 - 

5 3 8 5 1 #<&^ M¥2 - 9 0 4 1 #^*JCffi*S*lfc*»i»«E*«ffl'tS 
[0 0 3 3] 

f^;t>fb^%i:bttt W8-1 0921 9#^fgjcfBig$nfe-fb^ 
SSB^S:ii>^<i: : feloJ«Jb=fe)0^#f^fe^e,ti<5 0 &7tt&firttteM 
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15MPa, ^KttO. 2^&10MPa, ItC^IKttO. 3^65M 

^~5Wfe5„ ^yf^ntx, Sft^n-fe;*, acv^tt-etib 

[0 0 3 4] 
[0 0 3 5] 

^-tf>>^P [2, 2, 1] - 5 -^f^- 2, 3 -*?#;i/3tf>^x&-etf>M 

^c«i^i o oaftgp^fey, -jsk&co. oi~2os». ^*l<}*o. 

l-i 0MftSls^&£ o 

[0 0 3 6] 
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(b) ©jlB^fi^tt, (a) (b) (Z)BJ-&fi*JtJ*S7?l/9 9-9 9 

/lv^Ktt2/98~90/10, 5?iC^*b<^5/9 5-7 0/3 0 

[0 0 3 7] 

fttfxy^v, g^^tf— ;k y ;vm&t>*y? y;i/*^;i^©y* y;i/mxx 
* # * y # 9 y ^;i/^<z> ^ # * y ;i/$?x;^;k t 9 u 

hips) , r^y n~hy;i/-^^^oi>-x^i/>AS^Ii (abs) , 
y;i/^xx^;i/-y^^oi>-x^U'>AS^fll (mbs) , sKyx^- 

U x^l/>-/\3r-fe>&M-£>#;, xfl/^-tff^l^ft, x 

y v-^fi^b^ y x^ u > & if© jtf y x^ i/ jKyyofcfu>, 

^Dt;n/-ifi/^i^ ^ntff^-r? y ;i/ 
^x^;i/ AM-^fl^aHfrfb jK y ^ntr^^^^oaKy^ntri/ >sm»jh, x^ u 
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, t>fn>-46, ^->rn>-6, t>fn>-66, ^n>-6io, f--rn 
t>fn>-i2, ^->f n>- 6-?--f n>- l 2^M-##:^if©jKU r 

^ F&mm. tfv^xm&mm. mztm&xvviyzy&mm. #y-4, 4 

* - Wi'i??!-^- 2, 2' -:7n/1>:&-jtf#- h^ifCDJKU 

jKU*^S/^^1/>*«HI, stfy (2, 6-i?*^fr-l, 
-l/^) X-^;i>&if0»j<y 7:tX r-^JRttffli, JK'J7x^l/>^;i/7 

-f K, jKU 4, 4' -^7i-l/>^7>f K^ifCDsKU F 

HI, 1, 2-jK'J :/#^x;>\ h^>x^U^^^x>^JfcD7t?U^^^3i>m 

£v% 0 i*ife©l»^!ett«Ilcz>jR^^«M:-JttK:i o o OJSU: 
, ^*L/<ii5 0 0 0~5 0 0J, JglC^Fil L<&17?~1 0 OJjV&Zo 
[0 0 3 8] 

^ ^x>zfA, x^l^-^-r-vzfA, x^x>-/\dp-fe>dTA 

, x^u>-^-^^>^a^cd^-^7w >^x^^ hv-, ^/hia, r#y 
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mm<Dffi&m&mm*m ^m^t & z. t ic <t y ^mm **t¥ v t=.^d at* 

[0 0 3 9] 

<z>m&U H»J. s/n*-fr>, ^*^;b^;i^©BJM, n>^-K 

[0 0 4 0] 
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[0 0 4 1] 

*»«3©***«-^i**, *V^S(t**^«^fl:*4iJllir«tt«fJill&tK/Xtt 

x&jttgA. jfffi^s, 5fc»^f-^«jNi^<z>^a, 
, it^i^ mmm&. u^m^mu. mmmmu. mmmu, m • mmnmm 

, ^^KU^h, >f >X hA*;i/, >K>A-, ^.aKV 

r&mmyjjvA. MMm&yjfr^ mmmmm^mu. 

[o.o 4 2] 

(a) hJ»pTigtt«I&3t^/XttJA«S-&#T»*«^ (b) *^^5l 
CD»tttt5Ai«Kn (JS*T, £*ie> (c) £%wgW &I2^bfcffi^'f4^«^J 
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fomi 0 0*»PlC*fLT0. 5-1 0 011$, #£U<&5~1 0 OSiSP 
. Xlc#2;L<&2 0-8 0fiA3BT*&&ri:#m^£ft£o ^H^M^'ffi 
^mMSB^ilbT, (a) K&ft (b) ^oTMffi#SIW/X»^A^ 

«^#: &M»^fc-frT^M ir Z> Z ti e> ©fMMffi^Bg&ttVX & 3 A^M 

-S8tCJ&# (a) <D7K^a^#^l 0 0M*gI5tC^bT, 0~50 O 

i/'JA, ^i/>f. T>r^, >?t7Xht>ft>, n^--r K 

„ Ztlbtem&tfO. 0 1 — 1 5 0 aiii(Z>%©3WS; bVN D r*l e> 

i»MM»»eft*ariB^i&K:fcv%T, s/y u s/y*©»iD 

^b< 4 ,fcy#t:b<ttO. 0 5-0. 5/imT*&£ 0 

[0 04 3]. 1 

#a, *»flsv^*£">A, *»-fbs;^a-^A, 7jqramy ;i^-?a> 7^ 
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> *fr*a^3fo*#T?»»J*- #^%#^ftV^*$/?A, TfC^bT^-^Atf 

#*bv\, 

S & {C^f§^ jiMSSt'It^m^JIB-^^IT' M V> S # - sK> >f 9 y * £ b T tt, F 
T, SRF, FEF, HAF, ISAF, S A F^£>#* 7^ V 

9 t? mmwtM&mm&tf 5o mg /g dbp mttMtf somi 

[0 0 4 4] 

# (d) fc%P3W MtSii^t'tS. i/7>A>y^y>», ^ ( 



a) (c) fcCDffiaf^MSSRftJCt-SfcftO^CD-e&y, ^ (a) 

KI£&&# : rs%a>-?&»J. ^©M^LTttlf^- [3- '(MJih^S/'J* 

) -^ntr;i/] -f h7X^7-f F, t?x- [3- (hyim^y^) -7 
ntr;i/] K, bf;*- [2- (huxh^>>i/u;i/) -x^/i/] 

h7x;i/7-f K, 3 -*)Vjn7b7u\s;v- b V * h^-t/t/^y, 3-hUxh 

. l~3 0li%, JftKtiO. 5~2 Oli% J5fc#* b<l±l~l 51 
[0 0 4 5] 

*»Waiffl»gfttt^«»fffi^<»JCfeV>T, (a) (c) fr£>&£# 

»iai8»Stttft«!!Iffi^«, *V%»fiR^ (a) , fft# (b) Ik&J&ft (c) 

e> & § 3Bttffi&{£ft:fttt&&ft £MMT* W b T ftffitttJfttt i: *r 3 z. £ 

, tf*$//vfb^», -hDVM, 5KVT^Xb^#f> 9MMfc-£4&#« 
ffiSti, IMtelMfr&ttlctt, -*«HMI, — \*fc-bm> 
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• 



oaaiHcfcfbo. o i~2 oili, #*b<teo. i ~ i 5 «*BP<7)#j^-e 

[0 0 4 6] 

£»ftlftft& (JETF, (e) fc=fcn^) tUTtt, MtfomiZteW $.JV< 

/M-*2/K, J?-tert-^MWJ/K, 2, 5-*?*^;i/-2, 5- 
i?- (t e r t -^MM^ i/) ^t>, 2, 5-*?*<?fr-2, 5-^ 
- (tert-^MM^i/) /x^rS/^- 3, 1, 3-^ (tert-^ 
T-JVOWirS/^yzfU^J]/) sOl£>. 1, (tert-^fM;i/ 
>T^J/) -3, 3, 5-h^f;i/i/^DA^t>, n-^;i/-4, 4-fc?X 
(t e r t --f^-^^M^l/) h, styV-i JVOVtfirZ/ F> P 

DD'^^Mji/^i/ F, 2, 4 -e;^nn/<>!;-f;K;vt^i/ h\ te 

r t -^;V^;i/^-dp^^> s yx- K t e r t -^f^fy^fyKy v*x- K t 

e r t -^^^^^-^pe/^y^nif;!/^-^^- ^Tiz^;^;^^ F 

„ 7>?n-< ^ F, t e r t -~?*f-)\s9 ^JV^JV^^rt/ F&H^&tf £> 
*l3o dft&©#T*&, JUsCffi, Xn~^cjt<f£(Z>;&T% 2, 2 
, (tert-^fM^t^fi/) A^rtX 2, 5-S?*^;i/-2, 

5-i?- (tert-^;K^/^'» ^J/>-3, 1, 3 - tf X ( t e r 

t -^;i/^;i/^^i/-ry^ntf;i/) l, l-ifx (tert-^f 

-3, 3, 5-b'j^f;i/i/^nA^tx n-y^;i!-4, 4 

(tert-ZfMWi') 7*1/ U-K J?-ter-^;W 
[0 0 4 7] 

££MicBgtbT, (j^t, ftft (f) tfeR?^) £br, x;i/^ 
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, p yv#*i/2±. p, p' -v*y!/-(Ji/*j yp**r*s2», n-*^ 
2/3B»M«rSF. 0£TF> ' (g) , ^fcf-;i^>i?>, h 'J7U;i/i/ 

J6*T> (h) fcfcflftf) £££#flfi--5r£#T*££ 0 itifecDinSRffiaiaff 
OfMilt Mlt (a) 1 0 0M*§P5C^fL0. 01~20li»,jJ 

*b<«0. 1~1 5S*»<D«teT*J&V^;ri.5 D 
[0 0 4 8] 

*>f^fc*«*i«tt«Wlir*=IAM«fli3WW:, ^mMM. t7f>«, 

(Dtfrt^y-i y^umzfr, -f-7^ymmmm^3 0-4 sro©^©^^^^ 

v^zfAM$tfb£!l»> i-7^y&&z$/xi*rt?7 j y&(D%<Dtf#f$.i;^ a 

[0 0 4 9] 

*ftmmMffi&&ftmfflmi!?®iKi3ttz>}&ft en (a) o> 

1 0 OMMBiCjtf L*C0'~1 0 Olii, t*t<«10~90 
SfiSP, 5SK:**l/<»3 0~9 0fiJkfiPT?»5. 1 0 0fifta$fcj8*.<5£:/y 
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\t, i 2o~2'oot;0ast\ #*g{c&i 4 o~i 8 o°c®u^ixm-£ft>z> 

, /<;i/K Hfflffi, tefcfc®, bT»MT»££. 

[0 0 5 0] 

mrnwrn 



|§^c£tfSJ&# (a) (b) OlS-^iff^tt, (a) (b) (?) 

M*Jfc^> 10/90-100/0. #*L< ^2 0/8 0-9 0/1 0, 5? 

u<tt3 0/7 o-8 0/2 ox'&zz.ttimmzn&o *^iw3i 
mmmffim^&mirzTkm&m&ftmt, *m&MtMkm&m (dscs) icfe 

V^> -5 0—1 0 0 o C©M^H^CfeV^T^^tfcf-^^IIMW^C#^b^V^ 

lv*. 3iT% -5o~io ovtDummmK&^rffimfcv 

& So 

[0 0 5 1] 

. Co r an?>0Ji (Rub. C h e m. a n d T e c h n o 1 . vol. 5 

3. i4i~ (i98o)) }c#$h&c«b3*itv^ 0 mmmmm^mumitmn 
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*&/Bwtfx;b*i*. mmumzm.'®! 3 o~3 o #*b<tei5o~2 
5otm„ mMmm\*mi%i~3 0ft7s$>z> o mmmm<D^<Diummt.Lx 
izmnmmmmitm*?*; -)imm%iMMtf&<m^*>zi, Mmommmz 

ftm&fofrbwmzftzm&ifcMi&mi o oMgwc^bo. oi~i smagu 

mmmm^mthxit. m&nmft (e) Mts^t^ts. mmmm 
itmitmHLxmM-rzizwki'Tiz, immmmn^xm^m^ (f) 

tsrt^t, ^fetrf^©^ (g) (h) fti£1tmmirz>z.}itfX% 

So 

[0 0 5 2] 

mmmfern. ^nm±m. mm^mm, %km±m. &mm. m&m. mm 

j&vxm&i-z>z.htfx%z>m<kM}iLx&, M7&(z>f&fr (D zmm-tzz.ii 
^t^s. zn*(DmimtemmmmiMisX%. Tkwt&m&ib^&m&mz^ 

o~i5om*gi5> mizftz b<»2 o~i o ommmtfmt 

£(f£LTW:, ffoz&of&fr (c) ^j^^i/^A, ^ft-r 

7**sv&m-&m*f e>*u z.nh<D%mMv>&Mm*. «m^iooi 

SgP&C;*fL*i^0~2 0 Olili, #*L<tel 0-1 5 0M$S, 3SM?*b 

<&2 o~i o oM«W£ bv> 0 

ftlZZ.MZ&'kte^) ^5-8 011% b<&l 0 — 7 011%, 

^ b<»2 o-6 om%&c&s £$Kmt®%zffi-tz>z. txmmzn&o zzx 
siu %v */3.±KmmisttmmmMmm. (g) ©imi gjc^t-sfjiir (a 
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[0 0 5 3] 

So 

« <DTm&m.-f*{*m* * v * t ^«r^^ & tjp / x » 

T5-9 51I1 ^b<»5'v9 0ill 5giC*?£L<kfc5~8 Ofi% 

T*&sr £#l£$i3;ix£o (j) CD^«9F©ffi-&*.tt, #USBJ!jM#& 

oit%, miz&t h<\$2 0 — 7 omA%T'&$>z:t:t>mmzftz>o m&<z> 

[0 0 5 4] 

£bTtt, S/U*, ^A^i^fA, 2K»ftr^*5/#A, 
^MfbT^-^A, $M;*j;i/S"7A, «i^'J9A, #-jJ?>:^y*, 
Xffim. iS^7,\£-X, *7^/U->, ^/7X7l/-^, ^77r-f h> fiftft 

^r>f^, ^-f^TJ^S/^A, ism. ZfrV. 
>m, HMfc *J&aftK*WlcWRtt*tv*. itlfett*»*fctt*» 
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[0 0 5 5] 

m*%$m. mm*a$m*<Dib&mamM* rnmatoMGomsm car, a 

[0 0 5 6] 

#**»«*94:b'ttt, ri/^^vtf^y^ f, r^/ifx^;i/AT^ f, 7!/ 

>$ tT-isy'rh?^ n, n* -yrhny-N, n' -j?^^fi/7$ 
;i/T^ F, ^>if>x;i/3j>^;i/H F^^ F. p - h;i/x>^.;v^n;i/ti F^S? F 

> p, p' -^-Jry^^^y-zy^JbTfr—frt f^v f, p- h^ai^^^^n 
^ # ;i/ a s; sfils^r s £ #*e £ s . 

nnj?7^Dx$x A-r Fn^^^D^-jjf^^cD^y^bj^^^&M 
o. i~8M*SP, *?£b<«:o. 3~6fiftgp> 2£ic#£L<«o. 5-5 

[0 0 5 7] 
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[0 0 5 8] 

3R«srfcLTtt, i&3*©^ (e> ommmmitm. (f ) ©aiiM^j 

[0 0 5 9] 

>&ffim/P sfoif-^iifb^lM^H i p s^rTA^ttx^ 

*fe*»W»M»i&i*l4, W6- 2 3 4 1 3 3^&mKffimtZnT^Z> £ 
[0 0 6 0] 
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[0 0 6 1] 

c £%-m&rtV*U7j >^ill^6«:S*^lM#l7-f /l/A 

d. <P&<t%-m-t)K f§2 5/tm, 3 Il6 5%RHCD^t 

W&L&Mtiffilfttf 10 0c c/m 2 • 2 4 h r s • a t mSlTT'&Z 

voh>, ^uift^-'jfXPVDcx jkut^ K*«ffli^&a« 

[0 0 6 2] . 
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s mum®. i yjji&itzL itm^m'B 2 fiM#^ ;u a„ 
i . _tsa a - f (d ^•?ftmzmm<D*ftmmmg>m 7 j mx&j/- h & y j& 

[0 0 6 3] 

R5jhM. »#ttf6i_h^j, s^Miixsiu ^wm. mm. mm. uan^n. m& 
m. mm. ^mm±m. mmm. mmm. 7~uy*>tfm±m. mmmm. mm 

. mm. m&m. mm. zfuv*y>?®im. ffi^mm^nmumzmzmmiz 

m izfi v% t « ^ © y 

[0 0 6 4] 

7-f (a) (b) <Z>@2-£ 

ttett, (a) (b) Offi#fi4Jta|8Tf 1 0 0/0 ~ 5/9 5. ft*. 

L<ttl00/0~2 0/8 0, JgtC^*b<til 00/0 — 40/6 OTJ&S 

*5§raM#M7>r;i/AXi±^~ MS&WcjsSCT* ant, 3f*y>, 
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[0 0 6 5] 

©I^L<li3/{m~0. 3 mm, $ £ fC#i; U < « 1 0 # m~ 0 . 2 mm 
T?&y, hCOm^ftS L<&0. 3mm^®^ 3 mmJS*T> SlblC^ 

£ HfiM#7^;i/A^fett2m@#7>r;i/AM^i: bT^ic^mt-Sfcfojcte: 

[0 0 6 6] 

t, < u> -Mt?-;i^Mi^ (eva) ms^Mv^e>4x<&o fitf-;v 

^23 01C, fi2. 1 6kgf0^f7?lgbfct^ 0. l~30g/mi 

n<^ti©^w* bVN„ mc^t.h<itmm^-^(D^m^i o~z 011%, m 

FR^O. 3 — 1 0 g/m i n©t)0t$S o 
[0 0 6 7] 

-f;i/A, flUtf, tfvxvyj y&m& tfvx*uy&mms jKUx^i/^^- 
7ntfb>, y**?^ y *jKU 7ntr i/>, fiifi^lsK'Jxf u> (l-l 
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dpe) , ^mm^v^uy (ldpe) , -mmm^v^isy (hdpe) 

So 

[0 0 6 8] 

mx&& 0 \i-hs/-)vm^<Dmm^nx^t-t^mm^mhti-t, 

5 0~io 0M*%T?S>szii:^M*bv% o jz-^Micaffg^tiS^y^-i^^^ 
tu mz^iyy^mmnvx. \Z^i;y-a-*h>7jyg l m&ibtf^&ft 

> a-tl/70tbt, ^fftlfc3~l 0 $.XX% MiL«^ntfl/>, 1-79- 

l -^s>^>, 4 l i-s\*my^ i-jrtfyx 

2bZ a Mft®Kl*mft®mmtfV *9Uy (L- LDPE) , «R«rft«afjKyx 
fI/> (M -LDPE), afi«fi3Kyx^U'> (VLDPE) ft^§ 0 

[0 0 6 9] 

-xx^^m^&ttffl'fsifc^iriB^fey, ii:btiixfi/>-^itr 

x;t,&M-£# (EVA) , xf u> - r i"; ^txf (EE A) , x 
y;i^*^;i/^M-£$; (emma) &^jWtfe>*i&. */-;i4i 

[0 0 7 0]. 
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«3fe*fc*yiWI8ttfcv*#, #*U<1*0. 1 ~ 1 0 0 n m, HtC*f 
£b<&0. 5~5 0 mt'fe5 0 
[0 0 7 1] 

tfj?*2 5 #m<Z):7>f ;i/A£Ufc££&C2 3 (W*fS^ 6 5 %T) ^©^31 
3&K#1 0 0c c/m 2 • 2 4 h r • at m£*TT?&*.K b<&5 0 c c/ 
m 2 • 24 hr • a t mJ^Tt$)5o *^ilffl#S7 -< h 

izmm «rig & # * y r - tttsai i:btttM^-'jf> (pvdo 

, ^ uy/ ¥-jiy;i n - ;i/#fi-^ft (evoh) , ^^^ri/<Ji/>t?75> 
cty^stis^yr^ k*^©***^ n>3tt)f**K^w n>, >J> y t ^ 

is. ^fe^fstf-y-r^^s^&^^b, xf y?y 
*fciiMB s#sg©4>&< tfe i«©#s^#fc£©a^*ffliiffij*«>, *r>itm 

^S^M^^{c«x^i/>/^xi^y^3-^M^^^^§nSo 

[0 0 7 2] 

tOWRRttfcVNtf, — 0{C^tb<«.O. l~5 0 0 #m, JgfC*?* b<& 1~1 
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[0 0 7 3] 

*»HSIM#I7^^A#, m&ffi&7 4 JUJ*'V%>&M'0r&* 4 o~i o o°c 

2 0 — 2 0 o%T?fesri:3&W^ Lv^ 2 0%*»-etti£tajRiNH£3fii«3f:-h^fc«i 
y % y?#mm^ ssyjp&jv^tf&vz mm -#200 

[0 0 7 4] 

> lttfi#. 2«*#, #*»M#^0>3£#«£&C J: y d £ #T*£ £ „ 1 «]fi# 
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HJc/fcDT, t-MsvK nntM, ^X^asv^lfe^a&ffoT^S 

[0 0 7 5] 
[0 0 7 6] 

xmmr*^ mtifcwmtm* »«H*stt*©«e&#'&, wc, j**t, 

*»©afflJti(5«"»K:feV>T, (a) (b) (Dm&m&iz, ( 

a) (b) ©ffi-£**Jfcs|BT* 1 0 0/0-5/9 5, &l£L<fo9 5/5 

~10/90, XJCtf* L<J±9 5/5~2 0/8 0 d fc^HS tl*. 
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[0 0 7 7] 

y ^n^^^^i/T^xi-;!/, ^ * -9- f^^n^^^x- 

/l/n:#>, hU^ (h'J^D^?!;^^) ShUT^>. hU^. (2, 3-57 

^n^e^n tr;i/) >fv*/y*i/-K trx (h y '^d ! E7x; x*>, -m 

n^eifx^xy -;i/A • ifx7x; -;i/A^-u =r^-> rh7^n ; E^77x; 
-;i/.s, hux- (2, 3- ^^n^e-^ntf;^- l -) -f vS/tx i/- K 2, 
2- tfx- [4- (2, 3 -S^n^nsK* $/) -3, 5 -S^D^^a:— /I/ 
] -7n;t>, An^fbxjtfap */^BI. y^^ex- • 2/U ^ • tf*^ h\ * 
Iftfty^x?*, h'J7 (^nnxf;i/) ^x^x- K h'J7 ( 

^J^UU^Uif)V) t%77x-h, hl)7 (j?^nn7D^) *X7i-b 
, \Z7s (2, 3 -^^n^^D tf;i/) /ft^^x-K hUX (2-^0^-3- 

(hU7Dx7x-,fl/) tf;*7x-K hiJ7 (i?7n : E7x-;i/) 
x-K hux (hy 70^^^^^) 3j>^7x~h. s?x^;i,- n, n 
-\Z7, y ^ ./ ^fj!/!)\X7i- K ^utfyfcmw.^ 

rh77n ; Eif77x;-;i/A, ^ h97*a ^Mfc?*)^ ^ot* 
h'J7n ; t7x;-^ ^>^7*n : E'0^;i/sKy y* 
'J h, Vuvy bm. S^T'n^^ L/S?;^'J i/^x-r^, i?7nt7x 



4 1 



ffi§E# 2 0 0 3 - 3 0 




m 
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[0 0 7 8] 

^f^f^7x-h, h u r^*x7x- h^&tF-ecDiM^ y>s* 
x>f h^®, #y>, VT-pyfo-km. *<7^yfci!i®. swtvcry^^y 

[0 0 7 9] 

'lC*f bT 5~9 5 M4%T*& »J , #*b<«10~80 3g b < » 
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^F2 0 0 2 — 2 0 5 3 5 0 



[0 0 8 0] 
[0 0 8 1] 

ai««i^bT», t?ra&©j*# (e) (ommmmftm* (f ) ©a&M^&i 

£fcfff^©/&fr (g) (h) Mtsr £ 

IK'Hifai:, jft|Ettl«OJt««:iaSii:* t, T?SS. WJibtit t&fc£©/£# (k 
tta^ffl^l 0 OSagPfC^fbTO. l~8ti«l, ff*b<ttO. 3-6 
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• 
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ASP, S&»c«F*L<»o. 



[0 0 8 2] 



[0 0 8 3] 



4 4 
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^#2 0 0 2-2 0 5 3 5 0 

[0 0 8 4] 

mm, swam) 

tmmm*mtt\sitmiitm*mm* car, #»i8"aiffliw*, 

iioTffjMT^, Affile mnr=.mm^ mnr&. maom* m 

*ftiSjltttf& ^SEMiibTttf^©^ (j) 

h^T^.So * fclll (J£*T, (1) tltlt JUfr^-ffc^ 

i) tfttffi-es*. 

[0 0 8 5] 

®-£mzMhT 5-9 511%t^y, U<ttl 0-8 011% JgiC^* 
b<&2 0-7 0it%T^§. rtlfe©^*^ MM»&SK:j£B2«jeU: 
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#2 0 0 2-2 0 5 3 5 0 ^ 

[0 0 8 6] 
[0 0 8 7] 

t&M©^ ( e ) (omwmwum. m& en ©w{s»j 

SMtsri:^^ *fef&a&©/ifc# (g) ^J&fr (h) SiifSOTtSiii 

[0 0 8 8] 

# (k) ftft*V<Z>ffi-&*tt, 

^SVMiM^m^l 0 0M*»Ki*frbT0. 1~8M*3B, #*b<»0. 
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mmmn. M&umiz. &3&&<Dmmiz ! &mizmuxfrm®.m±, mmn^. m 

[0 0 8 9] 
[0 0 9 0] 

xmmmm& (&t, *ftmmmmmmj&&£.v$&) nhxmmxi*$> 0 
*&mmmmmmj&&i*. *&w<D*m&m&fa^ ^itmym^m^m 



2003-3016110 
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] , mmmm , mmmm xmrnvr^o tmm<onmm) *m*im&m 

[0 0 9 1], 
[0 0 9 2] 

»WT«ffl-r5if-^#»Hb#«KZ)fi^#, dTAsettx^i/>jR«i& (hip 

S) , T^'jD-h'J^-^i;x>-^f l/^l^ifl| (ABS) , 

U;i/^xx^;i/-^^^x>-x^i/>^M^fll (mbs) , jKUx^u>, 
Mllr$u x^u>->\*-fe>#m-&ffc a* x^u> 

^^bjKUx^i/^^ifcDjjfux^i/^^HI, jKyyatri/>, yntru'^ 
% 5 0Mft%J^±#^s^ntf^>^c:ti^^M^Brig^©^y v-h<z>^ 
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turn mv*ftm<D*Wt&m&<k£&m&2>) &zwmvr e>*i&«, afinr&tttirHg 

[0 0 9 3] 
[0 0 9 4] 
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'&Mm&T$/Xit3&W;m&& (MikMKl*. f&ft (b) £%<z>tf&M*e# 

[0 0 9 5] 

^m^mmt^^^mm^m<Dm^w, 32&m**\sy?mm (hip 

S) , T^UD-b'J^-^^-^fl/^lMl (ABS) , 
U/l/»xx^/l/-:/#yx>-;*^U;y&M-&ftffli (MBS) , jKUx^I/>, 

x-*uy*5 omA%M±^m?&^*vyhzft£&m&m%tem<D*=;*?- 

x.^uy-s\3r-&ypkmi!?{fc> x.7uy-*>7y L y&mi}fc> 



5 o 
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mm. tfvx.xTii&mm. m»sm\3L7iivvi>&y&mm. #u-4, 4* -*? 

jKu^-^t/^^u>^BI, jfry (2, 6-s?*^;i/-i, 4-^^ni/> 
) 3i-T)i&E<Dtfv ? ji-isyzi-Tftfcmm&zftmf znz* tfr. 

ai^i^^-^ntf i/^-s^od'A, ji^uy-y^y-i/^yzS^, ^uy 

^ rf &wm&mzm&xmm ittiK, £ £ 2 _t<z>3§i» £ v xmm v 

[0 0 9 6] 



5 1 
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[0 0 9 7] 
[0 0 9 8] 

i#IC^lT5~9 5ii%t$y, #*L<ttl 0-8 0li%, KKJSJS; b 
<}i2 0^7 01i%tfes„ mkGD^ftU llIMIi:)SD2gPU5: 

SHRU #8M<y >>aap-9-> % 7^;i/g!?xxfW7^tf>ixxf;M^ 
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[0 0 9 9] 

mwutm. >r ^^^(ommmj^Mmiz^^x^mm^mm^^jt 
3K«jWi:bTtt v t&j*©^ (e) (Dmmmmim. m& (f ) ©w^ot^i 

^ffitsrt^t, *feHr5zE©«^ (g) ^J&fr (h) fcif&GHgfsc:*: 

[0 10 0] 

^wtcarffl'-BriB&^^tt, assist 
MMic^l:^3tS3i:^T'ts 0 USA; 

S^ttfi##ffl/»»1 0 OMSgPtC^fbTO. l-Sfiigp, $?£L<}i0. 3 
[0101] 

) £isxmmx%2>. 

a. (a) 1 0 0MSIP, (m) if l/>-7^y;i/ix^r;i/^ 
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b. f&ft (a) 1 0 0MA®> m& (m) i:fcJ:J|fc5f£# (b) 5-15 0 

MMSP. (m) l-sofiftgp, ^&ft«1(J«lftMFtl»Mfr. 

[0 10 2] 

<, iifi:ftb<ti5~2 0li%T^5 o 

yi/-K ^w^uu-K 2 -x^/wv*^/i/7* y 

&mz. mm^ i/ > - 7 * y Mi^f^tM©i# t im«i<z>## f£3£/&<z> 

5-2 0H%t'&§iil^l* 
[0 10 3] 

'Jn-jl/, 1, 1, 6 -^VrZ/Vlr—fr* 2, 5 -/\ 

* if ;k 3, 4 -^\^^>^^--;k ^:/#xy xy n-;k 
xvxuh-^ h y ^>*xy^y yyizy>\ Mi^f 

h y ^^n-;i/yn/N 0 >, ^7jcx>^r/\^ 1, 2, 4-^#> 

h'Jt-;i/, 1, 2, 6 h y#-;K b-Jim (y tf 

77^-h-;w D-7^xh-;K L-77^-F-;K d, L-T^tfx 
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?^h-;w ^;i/S/N-;K d-**;w> L-^Vi/S/ n-;k d, 

D-7^bUh-;p, L-y;bhUh-;K d, L-r;i/hUb 

UhUh-;W ^Kh^K D-Xl/>f L-Xl/-fh-;K D, L- 

[0 10 4] 

? oc y - £ tt, ^ i*j tc l m £ & 2 MJ£U:<z>7.R^ & ^ I" 3 

-t7h-;w e —f-7 h-J\y. ^-r-n-;K nFn^/>. 

„ z:*ie>a>tf*"£*K ^j5=-3-;k ^^^n-;i'7aiy-;i/^if©2#7 3:/-;i/ 

[0 10 5] 

v^Tl^-fbH^5■rs3^^ci:y#e ^ t^S/ifUfcf-;^T;l/3-;^#fll (OT rpvA 

n - ;i/ tfii £ k mitfcm k «fc y m % *i & u > - tf~^ r iu ^ - 

#«g (£TF TEVOHj hV%e>) *U<^P&tlTV>S 0 
[0 10 6] 



2 0 0 3 -3 0 
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dm) £U m&&'. tf%>6 0 E VOHt Lttt 

, 5-9 0^;i^%©x^l/>- »»tf-^M^S:^>ftL/ 

T#&*l**>'ft i K3 0-10 0%©fi-£##£F*LV\, dtlJCffi^-TSrtlRiZi 

[0107]' 

©flf^tCfc Kn^r2/«, x#*$/K&«f**ffc4&&V^. # 

^ifcLTtt, 1 0, 0 0 0gT©*OT'$S. f*L<», 5, OOOTO 

[0 10 8] 

T-fA, »v*H* (*t7>f h#-7K» , BJHtf #->ff>^ 
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[0 10 9] 

a, &BM&<Dmm&m&* ^wa, BEffi^M®, jcs^a, mmm&& 



[0 110] 

±mT*i&'<rcf&& (a) <D*,m&&&&imt.i&& (b) <Dm*smm&m%&/ 
^ >y */ a. mmuw, m^vty=L mm-ttn & & & v v a m^m * v # - > 

*»W«M^9yS/a«^*f»K:fefrt*^ (b) 0DSB-^*«> (a) / 

J*^ ( b ) (Dm&MAitm-e. 50~9 7/5 0~3, l<tt70~95/ 
30-5, MlZft-k L<&8 0 — 90/20 — 1 0 3 fc#*ft583ft<5. 

v * e> ti & % © & ti i c 0j pi » & v > „ 

[0111] 

(a) (b) fr&#J*3*tSS^#0Jfc<»;S:, 
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MfCAtlT, ^©Pfr^c h;i/n:> 5 0ml &fln*.y;!/$ y * AX £JB V>T 1 2 

0 5°CtCT5^r^ilbT#Sb (W2fct§) , #C:£jC$£v^«>fc|i 

>^;i / ^= (W2/W1) XI 00 
[0 112] 

Sftfitiotfty', tlfa*©^ (e) cz>£ttjft&fb«« (f ) ©flnM^i&l 

mtSrt^T-^ (g) *J8# (h) feif?:#ffi-rsz:^: 

{C*fU 0. 1-711^, #£L<&> 0. 5-51IWJ, &fftgr$i<Z> 
ISMStt, l^MlOOligjCtb, jtfcO. 03~5im 
<tt, 0. 0 5~4fiS3&T*&£ 0 

mv*t i 2 0-2 3 owmmmm-tsfr. 2 «rf?m*T?a«i«fK:*iBai«'r s 

[0 113] 

5 0 — 5 0 0 #m©A 0 >?#-£: 
tSril/(lW*t<, 3&tC#*b<», 6 0-4 5 0 /tm-e&S. Zltf)J:e>fc 

5 0-5 0 0 0m©r?tf *f-fc1-.&£fcK:,fc y, A 

tr>^~;i/^<, «iio3|t}|ft^ii««#&ns. 5 0 

>iin*|T'lt A* «»*©*lif^M«^y, -55 0 0 
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[0 114] 

^#>1 8 0~3 0 O^C. &%h<lZ2 0 0~2 8 6 *C Klin** b fc, ffiftM 

&<Dmm&m*mvtttf. -mmm^y^^^mm^x. ±mm»nwm&m 
mt=.t=.&. jftsucD/^^^-rfe&v^u ik^xm^fr<£>mm&M*ftL. 250 

-4 5 0*0, &i;b<&3 0 0~4 3 0 XI ©flDil&^T? 5 ~ 6 0#. b < ft 

mm***-* fej:tF-e*ie>«fe »;&*&ft*m, e»*w«WT?**>f>^h^ 

MK, *M©i*»yfc£©«&#i:bT#MT?<&*. 
[0 1 1 5 J 

Mj&,®km&) hLrmmxn. ^m^m^mm^A^y^m^mam 
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c.. *mwm%mmm&mmm-> b tez^mmmm zjurzztzmmt-tz 

[0 116] 

- !ft5t##l©Mttbtit ^ (a) JjR#l 0 OM««PtC^L/T2'0~4 
O OMgp, #*L<»5 0-3 5 0S*a$©feHT*ftJI3ft£. ^£©&MS# 
2 0fi*gp*»-e^ S^'M^#©^«S:##b{C< <, 4 0 Ofi 

tt#f£ & Btfc -5 ft fir & £ C * . 
[0 117] 

teWtfcmthxte. itim<om& (i) mtfflzm$a?z>zt.iz£ 

l*Jt***. *ftffl(Z>ttftfttt/ft£» (a) 1 0 0fiJMPK:*fLT0~2 0 0M4g|J 
©fcfflTfteJBfS©*^* t <, J5lCff*b<ttO~l ,5 0S4gp-eS>So 2 0 
0 &® X. £ ^3Hr«S*ttilBA«CD«#± L < »fa 5 ft fa & £ 15 & „ 

[0 118] 
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i?- t -^;i/-4 -^f;i/7i;-;i/, n #^>;v- 3 - (4' -UK 
n=¥i/-3* , 5' -y-t-^fA7x-^ :/ntf;f-#-K 2, 2' 

i/>tf:* (4 6 - t -^;i/7i; , 2, 2' 

* (4-l^-6-t-7*f^7i;-;b) , 2, 4 - tfX [ (*9&JWit 

) -o-#i/!/-/i/, 2-t-^;v-6 - (3 - 1 -7^)1- 2 - 1 

Fn^i/-5-^f;i/^>i;;i/) -4-^f;i/7x-;i/7^Jix-h, 2, 4- 
t 6 - [1- (3, 5-i;-t-r^-2-tFn^>7x- 

x^;t/] 7x^Ti"Jl/-F, 2 - [ 1 - (2-t: Kn^i/-3, 5-£? 
- t e r t -^>fjl/7i3) ] U h & fc: > h*7x; 

^ (2, 4 -i/- 1 -7*f;v7x-;i/) ^77>f h&ifcat) >%kWtf\:ffi±nte 

[0 119] 

— s<>i/hVT)/-JU, 2- (2' -tKn^sz-s* , 5' -t—f&ju 
yau=L /<>!;hij yvr-;K 2- (2' , 5' -Sx- 1 

[0 12 0] 

, x-3^>-x^;i,y^ u h*S^«54fCDsKU*l/7-f ^Xttfi^* 
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[0 12 1] 

*xmmmismmmmmii** &&&mjmm. m^s^u &&mmmm 
*$Lfri,x&mmMT-7 - ^^m. m&mmm. mm&y-b. mmumty 

[0 12 2]' 

(o) i:%pf^) fcK-^i"«ifcicj:yr^7r-n/MB«* oar, *&mmm 
yy/ubmnm. 
Tsyrfrbt&f&m. 

[0 12 3] 
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Ash) fcUT#e>ft«%>®, %h<izzti*>z.m%im*m&vfc%<D%i}£*±tf 

■ e-300,^ftb<li4 0-200, JSMf* L<IZ4 5~1 5 OODX Hi/- 

h7X77;i/h^S. ^iIM7X7 7^M^i{CS^T, (a) © 

. &i~3 oaa^ M«^b<ii3~2 om«pi?^><5o 

[0 12 4] 

mm. mmmm, wuyjyrymm^&mmmm. ti;i-t^^>f f, 
, mm. mmm. wum±m> m^mm^n. ^mm±m, mm, j^yjy& 

?ymm, r^ymm&zamMtt&mmT'&z. 

[0 12 5] 

y;pdTA, ^V7"i/>->fy :/^i^rfA % %.z$*$&m&>f\><Dx?-uy -y*v 
^y&7uv v&m&foXte^nikmLm, x*uy — {yy°uy$kyu yP&M 
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[0 12 6] 

fa £ mfe 3 -5 =fo © T* l£ & V ^ „ 

A. jtt^tttt 

1) ^uy^mM 

*WiM<D&mi!?fc*m\<K m^yt^mn (mwmimm. uv-2450) 

2) jKU^^w^^n^^^* 

&MV^ I . M . Kolthoff, etal. , J. Polym . Sci . 1 

, 429 (1 9 4 6) Kmm<Dmmtf>*x$vj*mmT*wfehfc 0 

[0 12 7] 

&<D&m&ftzm\<\ m&%&mmw. (B^m^tm, jmn- 2 7 owb) % 

UMbt, Y. Tanaka, etal., RUBBER CHEMISTRY a 
nd TECHNOLOGY 5 4, 6 8 5 ( 1 9 8 1 ) {CfB«tf>#& tC ipDT 

Wtttt, &fi-£#3 Omgll g©l^nn*^AlCigbt 1 H-NMR5: 

#yxfi/^n*;mi (ns) is, &m*mizf8'r&{Km*/yb6. 9 
ia^ (f) &mv%t (os) 

•^ny^StUft: (6. 9~6. 3ppm)Sf«/2 
■5>^ASt»ft: (7. 5~6. 9ppm)iiil-3 (^Hfi'St 



•EB®I:^«I#-3 { (^n^St^) + (*?>#&St®.m) 



mm) 
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} /8 



^nfi/^^ny^^l (Ns) 
= 104 (^n^stai) / [104 { (^n^stiH) + 

AS tmSO } + 5 6 (EBJil) ] 
[0 12 8] 

ti^Mifi (BRUKERtE DPX-4 0 0) £/B ^XMM Ltc. 

gpc mmiz. V7t-&-xm: x~m%.L, mmiz^b^^\^uy^>^ 

[0 12 9] 

5) ffi&ibV-V&xfffiMtftV-'tmA • 

DSC ?V4^yx#.m> DSC3200 S] T'Wfehfe. ^Mfr£>3 

OTC/^©#lIItl 5 0°C£-e#SU -eCD^l O o C/^0|^M3tS"??- 1 
0 0n*T'MbTM^b^-^M^bTM^-fbtf-^<Z)^5:5S^!bfe o * 

M^fb if - * ^* b fc a 

6) £&4S 

U * ^ /I/ £ 3£»!J ilbfeGPC^^AJC, ^tb fe^^^^-T £ #'f£ £ 

4 ©3if U XT-UyZhtf)]; mmnum : Shod ex) ©GPCi:, 2/U#9&# 
7AGPC (f^JK^Zorbax) <Z>Pa? n V b AfciljtU -€-*ie> 

(D m& i *; s/ u * * ^ a /\ <d * m& u gftsfs & # & & „ 

[0 13 0] 

B. 

1 ) H*B#tt 
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2) |f«ff«ltt 

j i s K5400 ©tt*gio#aiOfcK:*»UT, ffl«H8*tf 
b£„ iH£MS&2 3x;, fiii2oogTffofc. <W^S^»> ria> 

[0 13 1] 

3) 2K*#-a^#©W:/n<y*>^tt 

litS5 c mCD&MHQSK. BC»t>yMPy h 6 0 g £A*K _h^e> 
(11 60g) $:©i±feo ^!<©^T% 2 0m 4 2 X3 ^C;^ttbfc^r■^r:tf- 
ny^y^0^^mmvrc o ffi. &y->zfMZ, 15OOppmf^0Xr 

© : ii<?tl5 3 8U»Jfc#V*TV**fRf-&#5 0 

A :i3:<>*i£ 3lKJKJ:^TV>a«!f^5 0%J£t± 

[0 13 2] 

i-i. ffimftnorftm&tm 

*mPkm&ik&£MnM&mm*^mwmm cpcm3o) t?«ru «uv 

hfc*&Z£K& Wm&mt* S/U^df-aKS 0 0X3, X# 
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CDPPE (2, 6-^^/i/;-;^iM^bTfe Mtc^O. 4 3£>tK 
iJ7x-ly>x-r;i/) 
©HI -P S<If^Uf l/» (4 7 5D : A&M (^) gg) 

1 ) mmm®. 

j i s K7n oizmnvT. M&f&mm,mKa>T4)/y hmwtmm {Jv 

2) 2WX#'f£ 

» mam i> ^^a^^M&TiB^Ms^tc^o t sufi i, & a 

[0 13 3] 
1-2. ^fBi^fi^M^ 

^^m^mnm^m^mm^^mwiam (pcm3o> t*«icu 

G)H I -P S<ift«*tt3Ky *^l/>> (4 7 5 D : A&M («) fg) 
©jfc^p p<jK t ; fcf l/>> (L 5 0 0 A : • X^^-^-f - - -fr 

1) §f§g#« (51§g®g£#tf) 
ASTM D 6 3 8lzmW>LXW%.V& 0 3[§g3&K&, 5mm/min. 

[0 13 4] 

1 1 - 1 . =r &ftm&ftmmm 

fr&&m&fa£3&ttM'&ft*iimnmm cpcm3o) -emsKu 
iftz>z.£.K&vMat®*nfc. mm&mt, i/vy#-umzz ot\ **y 
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®SEB SOf l^>^i?x>^ny *#S£#©*SR*;!toft> (*7f^ 
? H 1 2 2 1 : ffiftfiJt («c) 9S[) 
1) §r»4Wt (9l»3W4:#Of) 
JIS K 6 2 5 1 izmBh Xm^.Ltc a ffSti&Kft, 5 0 0mm/»in.T 

[0 13 5] 

1 1 - 2 . zi^m^mmm 

ykm&m&fat&t&ft im-sK^t) ^^yy^jv^^v- t**ii^> urn 
wmm ( p cm 3 0) Krmmmmv. mmmo^x/v v^mr=.. m^nt^mm, 

(1) > 

aKUffi-fttf— hV-, 7 Vv 5 8 0 C F 1 

(2) - 1> 

jfty ^atri^^i^ pm8oia (-y-yru^-m) , mfr (2 3o°c, 

2. 1 6 k g) ; 1 3 

(2) -2> 

U 7x-b>x-r;Hli:bt, jKU (2, 6-^*^;i/-l, 4-7x 
— 1/» x-^;K Mjhmm ; o. 5 4S^bfc„ 

(3) > 
[0 13 6] 

1) &z 

JIS K 6 2 5 3 fCfl£V%, fan^-^^f O#fft<0«&ill)£bfc 
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• 



2) mmj&ij, 9f»$t& mmftftxt 

JIS K6 2 5 l\zmmi,TmfeLfeo mmmmit, 5 0 Omm/mi n. 

3) #>Uy7K^W& 

BS 9 0 3tCffcV\ 2 3^t«lfc„ 
[0 1 3 7 ] 

4) floStt 

g^rniUM ~mmm^m±m, ab-soim) &mv\ 

->S1S (^HM) g»ftf;&^3f> 3 ffift 5 0 0 gtl00 @J*# 

© ; ftm&KitifiO 5JEAW 

a ; yhmmmfctf- 1 o 5 oem 

X;MS^-5 0!:jiUfct,(O 
[0 13 8] 

5) 

9^iRttMff o^* # ~mmm^:^±m> ab-3oid m&v 

O ; WIKmSt l 0 , OOQitC, M^i^O. OlmlJBTF 

o ; mmmm i o , ooo mmz. i^mrn^m-^ o. ouibo.-osm 

1 JSAT 

A;^m|gtl0, OOOEfc MiWO. 0 5£jlL0. 10m 
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